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tcsk  w e r e  tllc sa]iic.  A  ]mwr  Icvc] of 1 0  k\Vc  W:I<
cllosc]i f o r  1)0111  lwts l)ccamc  ii lc]jrcsctlts  tllc IIms(

dc]l)all(litlg  colldi(iorl that is Iilicly  to Iw C) IC<IUIIICIUI
ill tllc S’1’AI{ II]issiotl.  A]] alllllm]lifi lllii<s flour rate  of

().17() F,/s w:I< lIscd 10 yield a sl~wific  illll]lllsc cxccw-
ill~, 600  s,

‘J’IIc  ol,jcclive of (IIC series of tests dcscril,cd  ill this

],a], cr lv:i~ to dell  mtls(ratc  adcquatr l,CI follllfltlcc OVCI
tllr c]ltitc  tllro(llillF, lal Igc wllilc  ]ll:tliitl~, IIliltilllal de

$ - ]] gcc,]lmtric c] I:t!Igcs  N’ctc C] IOSCIIsi~,[l c] Iat I~,cs. , IIICI
S(J ws t(I  ]ct,aitl  rIs IIILIC]I tr;icc;ll~i]i(y  t]f t]lc  ])rc},i(,lls]y

dcllm)lstrald  t]lrustcr  lifctiliw  illforitltrt,ioll  as I)ossi.
l,lc.  ‘1’lIc Illodificat  iotis tcskxl  to dak c{,llsist  of tmv

Cx)lis(rictc)r  diarl)ckrs ZIIId two clrct  rode  ~a])s.

};;x])(!]i]]l(!]lt.:il Al)])i\i/\tlls

‘J’IIc  Cllgillcs  Lid ill (Ilcsc tcsk a]c lllt~(lificd  vcr-
siolls of t]Ic  ])- ]]; ~{()  kljrvclass  dcsi~,tl  [4], witli  diOc-

CIIt co]lstric(or  rrIId IIOZY,lC gco]llctrics.  A  scllctliatic
of t}lc (Ilrlls(cl is sl]ow]i  ill I:’if,. ( l ) .  ‘J’llc  collstric(<~l

of tllc fi]st c]l~,iiic was 3.81 tILIII  (().15() ill) ill dialllctcr
:IIId IIil(l a lcl IgilI -to dirrlllcter  ratio of unity, rIIId tllc

c(,lls(rictc~r fo] tllc sccolld cll~,itle is 2.54 tll]ll  (0.100 ill)
ill dialllctr.1  wiill a lctl:,(ll-to  diallwtcl  l~itio  o f  unity.
IIlllstratiolis of I,olll gCOlllCt.liM arc SII(JJVII ill l’i~,. (2 ) .

llotlI c(,]licfil  lIcwJlcs  IIaw rr 19° IIalf-atlglc rind aII cx-
]);il~sioll ratio of 40. ‘1’IIC Cat!lodr  axial }~ositimj ~vti<
s e t  l~y firsl  ilmcr(itlg,  (IIC cat,llode into tlIc (Ilrl)slcr

utitil  tllc cmlicitl  ti]~ caltac.td  tllc colistric(or itilct,
tlIctI r~.tractillg  it I)y citllcr 6 . 1 0  111111  (0.?40 iii) or
?.ot{ 111111  (0.080  ill). A  ‘iG l;il)])cd joi]lt.  sca]s Iwt,wcctl

tllc ])ure  tull~,stcll  rlozzlc  ]~iccc alId (IIC lIiOlyl Id CIIIIIII

l)ody  ],iecc.  All otllcr seals ill tllc  rear of tllc  citp,itlc

arc accollll)lisllcd  I)y u)lll])ressillg,  ~,raf(jil :askcts. ‘J’IJc

li(m741c  and l~ody arc ]Jlasl  IIa s])ray-coated Ivitll ZIIJZ,
Ivllicll  i s  illtctldcd to illcrc~~c  (lIc sulfacc  clllitt,allcc

10 ],r(m’idc l,cttcr radiatiw  coolill!,.

‘J’IIc alcjct  was rlmllltcd olI a tlII IISI slaIId i)) a
slaililcss  steel Vticllll]])  facili(y }vitll  al I itltclJlal  (Iiillll

ctcl  o f  1.2 III ril Id a  Cclltcrlillc  lc]Ig(lI  of 2,1 III. ‘J’l Ic

iilc.jet Cxllallst  ~$’as colleckd  I)y a water-coc)]cd dif

fllscl  16 ClII  ill di:illwtcr  rrlId  ])ul)l]wd  })y a 63201 ilcl/s

]ioots b lower  I,;iclicd l~y a 610 lit ct /s l{mts I)lmvcr

atld {I 140 litcl/s Stokes ]lwcltail  ical ]JI]III]). ‘1’IIc  sys
tclll i s  ca],ablc  of rrc]licvill!,  a vac(llllli o f  ril)l]roxi-

IIlatcly 0.27  l’a wi(ll  lIo ]~roljclliillt  flow,  alId  a  ]Ircs
sure of 4,7 to 5.] ]’fi for t.l Ic test flow rritc of 0,170  g/s,

‘J’l Ie cxl Iaust  !vas discllarf,cd  to atlliosl,llcrc  tllrou~,l~
a ditutioll  stiicli.

‘J’IJc alcjcl was l)mYcIcd  l)y a  IJilldc l’1l(~-  401 arc-
wclditlg  ]Jowct sul)])ly,  wllicll call  ]]lovi(lc  400” A at :1

lwd vol( ap,c of 915  \r cc)lltillll(,usly  or 500” A  at 180 \~

}vil.fl il 50 ]ICIC(llt  d(lty C~CIC  dlld [I I)tlllil  Sl rcsistallcc
of ().3 Q. ‘J’l Ic IIwvcr  slll~])ly  currcjlt  ril~]llc w’i(]l  t h i s
I);,II{IQ( rcsist;illcc  is a],])rcmilllatcly 31 ]Jcrccllt  l,cak-

t o  ],cak  a t  1 0  k\Vc. ‘lillc l,allosl rcsistallcc  could IIC

vaticd  fro)ll  0.2  to 2.1 f). ‘J’IIc curtmlt ri]jj)lc could I)(
~cduccd I)y illr-rca<itl!,  tllc I)allttsl  rcsistarlcc  s o  tltat a
IImrc  slli(al)lc  load  olI {lIc arc- lvcldi)}g  ]Jmtfcr  su])l~ly
could I)c Ill;tilit:tillcd.  111 addi t ion,  a  1.8 f) rcsis~c!r

coIIld  I)c added  it] I)arallcl  10 tllc arcjct  to illcl-c:lw
tllc  curlctlt  Imd 0 1 1  tlIc ]~owcl sIII)]jly. ‘J’l ICSC II K)&

ificfitiolls  ril]o~vcd  f o r  arcjct  currcllt  lcvc]s l~clow  IIIC

ol)ciiitioll:il  ]i]llits  of tllc ]jol~cr  su])ljly. Start ilig, is
acllicvcd  (lsill~, a cllstolll  I)uil( ]Julsc c i rcui t  dcsctil)cd

ill l{cf. [7].

A  dia~,lalll of tllc ]~ro})cll:t]lt feed systctlt  is sllo~rli
it, l’if,, (3 ) .  ‘1’llc a]}ll]m]]izi  is stotcd  ill a tatlk Ioc[,tcd

olltsidc  tllc  ljllilditlf, aIId  d e l i v e r e d  to tllc tlltustcl
tllr(~up,ll  Stililll CSS  S t  Ccl  lillcs.  ‘J’i Ic allltilmlia  flow lImy

l,c switcllcd  fro]])  tllc IarF,c tat Ili to a I)ot(]c  IImulltcd
(III a (Iif, ittil sc;llc, wllicll allows  !,ral’i]llclric  calilj Ia
ti(~ll  of tllc III:tW  flmv r a t e  dlllitl~,  tllc clldllrallcc  test.

‘J’w,  ])rcssurc  rcgul;itors ill series ]Ilai])laitt  a CC)llStilllt

]Jrcssurc u]wt)calll c)f a  IIiicr(nllctcr  v;tl~’c  wllic]i  i s

used  to rep, ul:ite (IIC f l o w  rdtc. ‘J’IIc flow rate CaII

Iw rcglllatcd Ivitllilt :1 ().001 g/s of tlIc desired vdluc
I)y tllc systclII  alId  is ]Imlli(cmcd  wit]]  a S ierra  IIlstrw

IIwllts .Sidc-’l Yak Alodcl  830  f l o w  Itlctcr  and a hficro
ttmtioll  hfodcl  1)6 f low rtlctcl  ]ocatcd  ll]~strcalll  of tllc
]lwtcritl~,  V: IIVC. A I)yl)aw  circllit irll(Iws t.llc f low II IC-

tcrs to IJC isolated tc) clIcck for wro  drif(s durillf,  tllc
(c’St, ‘J’llc  I)io])cllalit grls ]Ia’+scs tllrou!,ll  a I)lclllllll
l)ottlc  0 1 1  k], of tllc tritlli  I)cfc,re clltcrill!, tllc ClIaIII
t)cr tllroug]l a flallp,c al tlIc 10}),  I t  tl]cll  flows tllrougll

LIIC tll] ust I>alal}cc alId  ciltcrs  tllc c)~p,illc tllloup,fi  tllc
ctill  Iodc fcc(l(lllou~,}l  at llIC lcar.

‘I’l Ic tllrustcr  volt[lp, c, c[lrrcllt,  tllrus(, ~)rol)cllallt

lIIaw flow rate, t?lllli ],rcssurc,  ]Ile]IlliII  Ijrcssurc,  f e e d
systc[ll  I)lcss[lrvs,  arcjc( tctil]jcratr]rc,  alId  variolts  fil -
cility tc)ll])craturcs  are colltillllc)usly  Illollitotd  wit]]

a  Macilltosli  colll]jutcr  systclll  utilizill!, lJfil~Vicw  soft
ware,  ‘I’l Ic systclll  allows  Utlztttclldcd  ol)(]atimlj  sllut-

till~, dowII  tllc fiicility lvlIclI sl~ccificd cll!,illcor faci l i ty
])al:illwt(rs cxcc(d u]~i)cr or  lmvr Imllllds or lvl]cll  a
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tllrus( Illcasllrclncll(s  ]JclforlJId  with  tlIc lIcw (l)rust
staIId ]IrIvc aII ullcertrtiilty  of aljoIIt  OIIC  gIa III. ‘1’llc’

lllrusl rllca.surcd lvitll {IIC older tllrtlst  l~alfillcc Ild.s all

uliccr(;iill(.y of al)out 4 gra)lw.

III (lIwc ficurcs  tlIc data ol)trrilld  frolll I)o(ll tfit  US(
st, rinds is SIIOWII  for co]ll])rrrisoll.  III addilioll, tlIc  four

dala }millts  Ilw:tsurd  a t 1 0  k\4Tc l~y 1{1{(; arc dis

;Jlaycd  it] IJig. (b). Slight difltilcllccs iII (IIC voltagl,c-

CIIIICIIt  cllrirackristics  w e r e  lIlcasllrcd  fol- LIIC ksts
]wrforllml  011 tlIc two  thrust  s t a n d s ,  al(lIouglI  tlIe

tflrus(  IIwasurcllwllts  rrgrcc quite ~vcll.

‘J’lIc cause of tlIc difl’clellccs  it] ilic voltar,c-currcllt
IIlcasurctllcllts lI:Ls riot  yet l)ccII  dctcrlnilld,  It IIIay

re[lccl slight  cll~illc war that  occurred  duril]F,  illr
tcs(i)lp,,  till cfl’cct awociatcd  Ivitll Illr IICW !Ilrus(  staII(l

or tllc illsulato]  ldcsip,ll, or illllcrctlt vatial)ili(y ill
e]l~,illc o]~erat. iot]. Also, atlcr tllwc tests were ],cr-
for)lmd,  a s]]lall  currcl[t  ( ( ) . 1  to 1  A  dc])ct]dill~,  otl
tflc  wdtcr  tclll])eratllrc and tllc colltrrltlillaic  col IccII-

trat ioli) was discowrd  ill t IIC water coolil]p, 100]J for
tflc  thrust sta]ld  ])OWCI  tul)cs. ‘J’llc Cullcllt W’as  (Illc

to colltrrltlitlalcs  ill tllc w a t e r .  Silicc  (IIC collccl]tr~h
timl of tflc  colltr!]llillatcs cllal]~;cd over tillw, Llic cx-

acl currcll(  c(mrcctio)l  f o r  each kwt  condition  call IIot
I)r s])ccificd.  ‘1’IIc  tl]rust  va]ucs froll] tests  at  llockct
lkwarcll are ill ~,ctlcrdl  sli~,lltly  lower  tllall tlIe twlllcs
IIlcasurccl  al J 1’1,.  ‘Jb deter)llillc  if tlIcsc  discrc})all-

cicx wclc  due to al] e r r o r  ill tllc lI):Iss flmv rate  ]IIc:i-
sutcd  with tlie Siclrri  lllass flow l]]c(cl  , al I cx(.cllsivc

srrics of crilil)rfitiolls  w e r e  ])crfollllcd.  ‘J’l Ic lIIaw lost

frolll  a I)ottle  of ;iltl)lmllia  was IIlollilorcd  a.% a fullc-
tiol]  of tilllc at a  f i x e d  itldicatcd  flmv r a t e  to dclcr-
Illillc t}lc true flow rate. ‘J’l]c rcslllts  oftflrw  IIIcasuIc-

IIlc)llswcrc colllllrrrd with silllilar llmasllrcll)cll(s ]Jcr-
forlllcd (Iurillg  (lIc l a s t  two ycam atId Jvitfl  lotrilllc(cr

calil)ratiol]s  at a NIS’J’  tracc,rrl)k  calil)ratioll  lal)or~i

tory. ‘1’tlc results  c)f all tests agree  well, ],rovidill~,  col I-
fidcIIcc  that tllc IIwfisurd flow r a t e s  arc collect  and
that, IIo sllif( ill lIIC Cillil)ratiol] lias occurrvd  d(lrilig
(Ilc tllrottfillp,  tests,  III addition, a Nlicro)llotio)l  ]ilass
flow IIwtcr  was added  to tl)c  f l o w  systclll  I)rforc  tllc
tllrot(lit)~,  tests wi[ll  tlic IICW t.llrms(  sta IId, ‘1’]lis  ])10

vidcs a direct  cc)lll])arisoll  with tllc I{I{C f l o w  ratw,,
w’llicll were Ii Ic;isurccl  witli tlic sri)lw ]IKJdcl flowllwtcl

‘J’llis illstrullmtlt  wrrs also calil,r:itrd p,ra\itil ctric:illy.
‘J’llc f low rrrtcs  i n d i c a t e d  l)y tllc Tlficl{jlllt,tioll  II IaSS

flow llmlcl arc s l i g h t l y  lliF,llel- tllall tllosc F,ivcll I,y
tllc Sicl]a IIw(cr  and tllc griivill}c(ric  ll)c:is~lrclil(llts.

‘J’llis lImy  account  f o r  tllr diflcrcllccs  II(~lcd  l)ctwccII

tlIc J  1’1, rrIId l{ockct  l{cscarcli  tl]rust  )Ilc:(sllrcillciit,s.

‘J’IIc (Ilrust lllca.~urrd  I)y }{ockct  l{cscarcll  at, (). ]7() gjs

i s  sliF,l]ily  lligfler  tlIal I tlIc tllrltst tllcy rlwa<urcd  at

0.200”  g/s f o r  tile  srIIIIc ],o}vcr ]cwl, wllicll  g,ctlcrally
dms 11(,1 o c c u r .  ‘J’IIC flo}!’  r a t e  Illrdsurclllcllt  llllccr.
t,aiilty  llli~,llt tjc suflicicll(  to cxl)laill  this  discrclm]lcy.

‘1’IIc WCOIICI series of tests  Iv:ls ])crfortllcd  follc)witlg

tllc 707 cycle test [7], wit])  tllc Sarllc  f.’ll~,itlc to illvcs-
t.igrrtc tllc  rc]watrrl)ility  of tlIc ]~crforl])atlcc  of a givcll

~,co]lmtry,  aIId  to itlvcstigrrtc  lower  [,owcr  lQVCIS  rrIId
]Iro]]cllallt  flow rates, ‘1’lIc vtirirrl]le  l,al]ast rcsist,or
aIId  a valial)lc sllullt  resistor were added  to tllc facil-

ity to  elIrrl Ilc lwvcr  Imvcr  o])eratiotl.  ‘1’IIc  rrdclit,  iollal
resistors ])rovided  suHicicllt  additiolla]  “load”  for t,flc

l)illdc ]~o}vcr sul,],ly  to ol]crrrtc  ])ro])crly.

‘l}l IC cllF,itlr ]wrfort)lallcc is sllllllllari~cd  it) lJi~,urcs

( 6 )  tlirougl]  (10),  ‘1’l]csc vdlllcs  arc I):i.wd  0], tllc

)Iwiisurcliwllts }~crforlld  wit]l tllc itlvcrtcd  Iwlldululll
tll]ust s(alld  at]d tl}c SicIrrr  IIIm+S f low Ilica.<urcl[wllts

corlcckcl for zcrc) drift.  ‘J’tlc “l, cl{(~ ‘1’.S” data froltl

l;i~,. ( 4 )  alId  l:ig.  (5) are slIowII  as ‘[old data’)  ill tllrsc
fi&lllc%.

l~i~,llrc  6 :  \Toltagc  vs cl]rrc]it , 3.81 111111  dirrllwtcr col  I-

s[rictor,  6.10 111111 gal I,

‘I’l Ic r e s u l t s  sllcw  that tlie ])crfor)nallcc  of a givcrl
(,ll:,illc  call l~c rc]jc:itcd. A l s o ,  tllcsc  lllr~ts~lrtlllc]lls
delllollstratc  tll:it at s])ccific  j)owcrs  grcritcr  tllall
al)out 3[) liJ /p, this dcsif,ll  i.s ca])al)k,  (If sllfliciclltly

(i



l’i~,ure  7: ‘J’]lrust  w ~Jowcr, 3.81 111111  diallwtcr  co]) l’i$,urc  9: S]wcific  iIII]JIIlsc  w s])ccific  ])owcr,  3.81 tIIIII
sl. rictor, 6.10 111111  gal]), difi][lctcr cotistrictor,  6 . 1 0  ]11111  gal).

l’ip, urc 8: S]wcific  iill]~ulsc vs ])owcr,  3 . 8 1  111111  diatl]- l’ip,ure  1 0 :  l’;flicirtlcy vs slwcific  il[ll,ulsc, 3.81 1[11]1

dcr cmlstcic(or,  6.10 111111  F,al). dialllctcr  Collstric.  (or, 6.10 Imn ga]).
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IIir,ll  l~crfol]llallce tc) s a t i s f y  tlIc S’J’Al{ lt)issioll  rc-
quirclllell(s.  IIcwcwr  stal)lr-  olmrat  io]l I,clow  4 kW
was IIOt dcllmis(rat  cd.

I II e a r l i e r  tlirc)ttlitlg  tests  l~i(li llIc 30 k\$]  class CII-

gillc  i( was olmrwcl  (lIat ojwratiml  cou]d IIC 12xtcIIdcd
to lower lmvcr levels I)y dccrcasill~,  tlIc elect, rode ~,alI
[5]. ‘1’0 dc(crl]lit)c  if tlIc o],cratillg  r-allgc of’ tllc large

colls(ric.tc)r  cllgillc  dcsir,t)  could lIc si]llilarly  cxklIdcd,

tcsk were ljerforllwcl  Wi(}l al I e lectrode gal I of 2.03
111111  (().()80 il]clles). lIIICICI tlIcw collditiotis olwlalio]l

w a s  dcllmllstratrd 10 rr~ low ;is ?.5 k\Vc. ‘J’llis cx-
tcl Idrd rallf,c of rcliril~le o))cratio]l W:IS accollll)a]licd
I)y a slight }Ierforlllallcc  ]IcIIalty. ‘1’lIc rcsulk  of tlIcsc
tests  are SIIOWII  ill l’igurcs  (1 1) tllrougll  (1 5).

l:igurc  12: ‘1’lirust  vs I)mvcr, 3.81 111111  diallwtcr col I-
slrictor,  7.03 ]11111 ~,a]).

l;igurc 11: Volt,ar,c  w curlcllt, 3.81 111111  dialIlctcl  ccm-
s(rick)l, 2.03 111111  ~,rilI.

l’rdill)il]ary  ‘1’(:sLs of al I II;llgi]l(! wit]] H
SII~nllcI.  Collstric.Lor

‘Jb dctcrl[]illc  i f  sl]lall  cllallgcs  irl tile cmlstrictor
p,collwtry  car) yield  ill)l)rovcllwllts  ill (IIC c]l~illc  l,cr-

forl[latlcc at l o w  lmvcr lCWIS, tcsiillg  of arl cllgillc

wit]) a 2.54  IIlrll  (0.100 irlcll) dirilllctcr  cmlstrictor  lI:Is

l,c~l]ri.  A slIo It p,rrl)  (2.03 111111  (0.080  ill)), Jvllicll ~,cII-

crally  allows  easier  stark, w a s  clloserl !0 IIlillilllizc l:ip,ure 13: Sl)ccific  illil,ulsc vs ]mwcr,  3,81 Iilrll diar[l
lltc r i s k  of drrlilagillg  tllc cllgit)c  duritlg i]li(ial start ctcr  colls(rictor,  2.03 rillli gal).
lCS(S.  III fact, g,ood s t a r t s  were acllicvcd  usillF, tlIc

sarilc  starl 111.occdurc. a.< w i t h  tlIc larg,c collsilichr
crlgitic. At ().170  g / s  aIId  12 kWc tlIc cjcctiot]  of

8
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3.81 l])]]) diallwtcr collslriclor,  2,03 111111  ~,ti]).

so lli~,l~ s~)ccific  ~lmvcrs  w e r e  aiwidd irl sulwcqllc]}t

tc’s(s. ‘1’llis I)cllaviw sll~,g,csts  (Ilat this  dcsiF,ll llta~’

]101  tolclatc lliglt  (Ilcrlllal loa(ts as \vcll a s  tllc ]IOZZIC
wit])  t.l Ic liirp,ct  co]ls(ricior. ‘1’llis  C1l.gillc  Jvas Cal)a

l)lcc)fc,Jjcl;ltillg,  at 2 li\Vc Ivitll  f l o w  ratcsof44  slid
b4 lllp,/sf’(,rolily  a))oui ]Oto lblllitlutcs.  ‘1’llislil,l

itcd o])cla(ilir,  titllc  itldicatm Lllat lIIC  cilf,itlc  i s  o]ily
Ilmrg, illally ol~crtitiollal a( 2 klf’ and (Iiat tlic arc i s
]~rol~:tl)]y  cxtillr,[lisllitlg  duc to ellr,itlc  coolitlF, (’lhk

d]c s(atlcd  tit a IIigllcr ]Iowcr ICVCI aIId tlICII tllc II Owcr
is lcd IIccd to tlIe lm’ lrvcl~). ‘I’l Ie reslllts  arc SlIOIVII
ill ]’igulcs (16) tllrour,ll  (2(1).

liot]l tllc sj~ccific ilnl)ulsc  and I}lc  cfliciellcy o f  tllc
Cllp,illc W’CIC  ittl]~ro~wl  I)y rcdllcitlg (lie cotls(rict(m  di

allwtcr. lhrtller,  tltis  dmip,tl i s  ca]}:LIIlc  of a slIc-
cific illl])ulsc  o f  ~il)out GM) s mrcr  tllc rail  F,c of 3  to
10 li\Y at a  sl~ccific ]Jowcr  o f  al~c)ul  (iO k.1/~, (110(1,
of tllc IOIIF, dur:itioll  tcs(s  were ])crforiilcd at this  s]Jc-

cific ])mvcr)  [6) [ 7 ] .  ‘1’IIc cl]giltc cjccled SOIIW IIloltctl

llli\t C’li?ll  dlllillg start n]] with a Iargc  clcctrodc  f’,dl)
(6,10 ),1111  ( ( 1 . 2 4 0  ill)) alId  o])cratcd  utistal>ly.  ‘1’csts

usillgall ckctrodc ga1)c)f4.  (M 111111  (().1(K)  itl) trrccllr-

]c]ltly l)cillg, j~erf(lriIlcd.

]:ip, ulc  16: \Tc)lt:i~;c  l'scllrrcllt,  2.{J4111tll (li:tllirlcrcc)ll-
stlric(cjr, 2,03 ]11111  $,ti]~.

l;ir,~lrc 15: l;flicicllcy  vs s])ccific itll])lllsc, 3.81 )1)11)
dialllctc]  coils trictor,  2,03  111111  F,:l]). (:o]lc.lusi{)]]s

I II lllr<~ltlillF,  tcstsc)ftllcctl~,illc  dcvcloJJcd  in i t ia l ly

fc)l ?(i li\V o]jcrfiti(,ll  was dcllmllstratcd  f o r  a rallr,c
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l’ip,urc 18: S])ccific  illll)ulse ~’s j,mvct , 2.54111111 di:ilil l’i~,urc 90: l; flicicllcy v s  s[~ccific illll)ulsc,  2.54  111111
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of II ItISS  flow  rates at ]~owcr lcwls rallf, itif, fro]]] 4 to

12 fi}$’c.  ‘J’lIc o]jcraliilr,  ta)lgc  cat) IIc cxl.clldd  to a
3  k\\f ]~c,lvcr ICVCIS  },y dccrc:isi]l~,  t.llc elect I ode ~,a]).
‘J’l,c cll~,illc ])crfori[,allcc for sl)ccific  ]xmfcls  ~,rc;itcr

tltti}) a}~oui 35 kJ/p,  is suflicirvlt,  for tlIc S’J’Al{ ]Iiissiotl.

AII e~l~,iitc w i t h  a collstrictw diatlm(cr  of 2,54 lIItII

(().1()() illcllcs) allcl a]l clcctrodc ~,<,], of ?.03 11~1,, (0.(ISO
illcllcs) y ie lded  ]wrforillaltcc f,rcalcr (flat]  tliat of (IIC
l:, rgc constrictor Cli?,iltc, ‘J’]iis dcsip,ll i s  calIal,lc of

IIl:iitltairlillg a sl)ccific  illl])ulsc of 650 s OVCI  tlic cll(irc
3 tc) 10 k\fT rall~r. l’utr)rc work will illcludc il(l(li(i(,llal
]Icrforlllirtlcc  tcstilig, a)ld a cycl ic  clldurallcc ks(.

‘1’llc  rcscarcll  dcscrild  ill (flis ]Ja]wr was conducted
at tllc Jcl l’roj)ulsic)ll  l,rtl)ot  atory, Califm t]ia Ills(it lltc

o f  ‘J’ccl II Iolop,y, slid  Jvas SI)OIISO]UI  ljy tllc A i r  lbrcc
l’llillil~s  l,almrat.ory  tflrougll al} afI,ICCIIIeIIl  I{itll  tflc
Nfitimlal Aclollautics aIId  S]Iace  A(llllillistr:ltioll.

‘1’IIc autllms would  l i k e  to tfla]lk  l<. (;. 1’1(,ss, \\’.
1{. ‘1’llogttl;lr(itl,  1{. 1,. ‘Jbo IImt]I a]ld A. (;. OWCIIS f o r
tllcir Lcclltlical  a.wistalicc atld  l-d]~id, cflcctivc rcsj)o))sr
to facility ])rol)lcllls.
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